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Abstract This study examines various determinants of idiosyncratic risk
from the perspective of un-diversiﬁed REIT investors, managers
holding options, other option holders, and arbitrageurs. Since
real estate investment trusts (REITs) enjoy a unique
organizational structure and tax status, the relevant determinants
derived from the two-stage regression model are different from
other industrial ﬁrms. Results suggest that efﬁciency, liquidity
and earnings variability are the important determinants of
idiosyncratic risk, whereas size and capital do not.
Introduction
Several studies have examined the return volatility of real estate investment trusts
(REITs) over different time periods. Since this market has matured, particularly
in the 1990s,1 understanding the return characteristics for REITs has become an
important issue for portfolio managers. REITs, which traditionally provided
signiﬁcant diversiﬁcation beneﬁts in the 1980s, showed structural changes in the
1990s,2 and as a result displayed diminished beneﬁts of portfolio diversiﬁcation
after 1992 (Glascock, Lu and So, 2000).
Some other studies have shown that the ﬂow of causality (nonlinear) is from the
stock market to the real estate market, despite structural breaks (Mei and Liu,
1994). Furthermore, like stocks and bonds, REITs display predictable components.
For instance, as pointed out by Karolyi and Sanders (1998), the stock price risk
premium is an important determinant of variations in stock portfolio returns,
whereas the bond risk premium, which incorporates the term and risk structure of
interest rates, is a signiﬁcant determinant for predicting variations in bond returns.
REIT return predictability seems to be similar to that of stock portfolios, but given
the characteristics of REITs, both stock and bond portfolio risk premiums should
impact the risk premiums of REITs. Liu and Mei (1992) found that equity REITs
behave more like small stocks and have minimal relationships with bonds. Other
studies have tried to use REIT market data as a proxy for the market’s assessment
of underlying real estate portfolios (Gyourko and Keim, 1992). But, results from
these studies tend to indicate that REITs behave more like common stocks than
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suggest that the diversiﬁcation beneﬁts of REITs are time dependent and for some
periods REITs serve as a good diversifying vehicle, whereas for other periods they
are a poor investment alternative.4 Chandrashekaran (1999) notes that if the
historical return and covariance data provide good estimates of future returns, then
investors could potentially consider allocation of funds into the three major asset
classes, namely stocks, bonds and REITs (real estate). Chandrashekaran also
suggests that REIT stocks display time dependent covariances. Therefore, a
dynamic asset allocation strategy for REITs may be possible to achieve superior
return performance.
Nevertheless, given the fact that the performance of REITs is intimately linked
with the underlying illiquid real estate properties that are prone to booms and
busts5 and the fact that REITs have a different organizational structure and enjoy
a unique tax status, there may be some signiﬁcantly unique features that REIT
stocks have that other common stocks do not. Hsieh and Sirmans (1991) ﬁnd that
captive REITs have a lower performance than the non-captive REITs. Capozza
and Seguin (2000) note that internally advised REITs outperform the externally
advised companies. According to Capozza and Sequin, this may be a reﬂection
of higher expenses due to the use of higher levels of debt for the externally advised
REITs. Some other researchers suggest that the performance of REITs improves
if more security analysts follow these stocks,6 since the stock market is expected
to efﬁciently incorporate the impact of information on the underlying real estate
assets into the stock prices [when compared to the product market, which is
dependent on less efﬁcient property appraisals (Below, Kiely and McIntosh,
1995)]. However, Gyourko and Keim (1992) report that REITs differ from other
organizational structures in three aspects. (1) Agency problems are more severe
in REITs, because of high dividend payouts. As a result, REITs have to frequently
obtain funds from the external capital markets, which lead to more intense scrutiny
of REIT performance. (2) There are corporate control differences when compared
to other industries. (3) REITs differ in how fast the information is disseminated
and incorporated into their stock prices, which may be because of the limited
holding of REIT stocks by institutional investors. As a result, REITs do not
embody the same level of monitoring and pricing mechanisms as do other ﬁrms
that have greater institutional holdings (Wang, Erickson and Chang, 1995).
Although aggregate volatility may be important for understanding the risk and
return relationships for a portfolio of stocks, the characteristics of markets (such
as REITs), where results are inconclusive with respect to comovements with
broader markets, market risk might comprise only one component of risk. For
individual stocks, however, market and idiosyncratic risks are both relevant. Given
the fact that there are some unique characteristics that REITs have when compared
to other ﬁrms, it is necessary to examine the role of idiosyncratic risk.
Furthermore, as pointed out by Campbell, Lettau, Malkiel and Xu (2000), some
investors are unable to diversify, especially those who are the managers of the
ﬁrm or those who have stock options. Second, some other investors may own a
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market. Third, there may be some arbitrageurs who may try to exploit the
mispricing of REITs. This may make the role of idiosyncratic risk very important
for such investors. Finally, if options were written on the real estate stocks, the
pricing of these options would require knowledge of the market, as well as
idiosyncratic risk.
First, this paper isolates the idiosyncratic risk of REITs. Then it analyzes whether
some of the characteristics of REITs are related to the idiosyncratic risk measures.
These characteristics include various accounting-based variables, such as size,
ﬁnancial leverage, performance, liquidity, capital and earnings variability. Results
indicate that different determinants impact idiosyncratic risk depending on the
time period examined. This may be a reﬂection of the evolving nature of REITs
in a dynamic environment. Glascock (1991) conﬁrms that the beta for REITs was
speciﬁc to a particular period that changed with economic cycles. The remainder
of the paper is organized as follows. The theoretical model of idiosyncratic risk
is presented, followed by a discussion of the data, methodology, results and
concluding comments.
 Model for Idiosyncratic Risk
Returns for REITs stocks can be decomposed into two components: a market
aggregate and a ﬁrm-speciﬁc residual. On this basis, a time-series measure of
volatility can be derived. Subscript j refers to individual REIT stocks, whereas
subscript m refers to the market aggregate for REITs. Hence, the excess return on
individual stocks would be expressed as rit  rjt  rft, where rft is the risk-free
rate and the excess market return is rmt  iwitrit and iwit  1.
In the next step, these two components of return volatility are decomposed. First,
the measure based on the CAPM is decomposed and then the model is modiﬁed
for empirical implementation. The CAPM model can be written as:
r  r     r   . (1) jt ft j jm mt jt
As stated above, rmt is the market risk premium and equals rat  rft, where rat is
the aggregate market return. Since the model uses excess returns, CAPM allows
the intercept to be set equal to zero in the following equations:
r   r   . (2) it im mt it
In Equation (2), im refers to beta for the industry and it is the industry-speciﬁc
residual or idiosyncratic risk. Taking the variance of both sides results in:210  Chaudhry, Maheshwari and Webb
22 2 2  (r )   (r )   ( )  2Cov(r,  ). (3) it im mt it mt it
In Equation (3),  is the standard deviation of excess returns. It is assumed that
the market return is orthogonal to idiosyncratic risk or the error term is
independent and identically distributed (iid). This permits the derivation of a
simple variance decomposition in which the covariance term is zero as follows:
22 2 2  (r )   (r )   ( ). (4) it im mt it
2 (it) will be employed as a volatility measure for idiosyncratic risk, which will
be regressed against various REIT characteristics.
However, returns of REIT stocks can also be decomposed into three components:
a market aggregate, interest rate beta7 and a ﬁrm-speciﬁc residual. On this basis,
another time-series measure of volatility can be derived. Subscript i refers to
individual REIT stocks, subscript m refers to the market aggregate for REITs and
subscript k is used for interest rates.
In the next step, these three components of return volatility are decomposed. First,
the measure based on a two-factor model is decomposed, which is a variant of
the CAPM, and then the model is modiﬁed for empirical implementation. Since,
excess returns are being used, the two-factor model allows the intercept to be set
equal to zero in the following equations:
r   r   r   . (5) it im mt ik kt it
In Equation (5), im refers to beta for the industry, ik is the interest rate beta and
it is the industry-speciﬁc residual or idiosyncratic risk. Taking the variance of
both sides yields:
22 2 2 2 2         2Cov(r , r ) (rit) im (rmt) ik (rkt)( it) mt kt (6)
 2Cov (r ,  )  2Cov(r ,  ), rmt it kt it
where,  is the standard deviation of excess returns. The market return is assumed
to be orthogonal to both interest rate return and the idiosyncratic risk. Similarly,
interest rate risk is orthogonal to both market-risk and idiosyncratic risk. ThisREITs and Idiosyncratic Risk  211
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allows derivation of a simple variance decomposition in which the covariance
terms are zero:
22 2 2 2  (r )   (r )  (r )   ( ), (7) it im mt ik kt it
where 2 (it) is employed as another volatility measure for the idiosyncratic risk,
which is regressed against various REITs characteristics.
 Data and the Empirical Model
The effect of size, ﬁnancial leverage, performance, liquidity, capital and earnings
variability are examined in regard to the overall sensitivity of ﬁrm-speciﬁc risk
factors for REITs.
Size
It is hypothesized that the larger a REIT is, the more likely it is that it would be
geographically diversiﬁed (it may be noted that most REITs specialize in a speciﬁc
property type). As a result, these ﬁrms would be more insulated from ﬂuctuations
in the market prices of the underlying real estate properties than smaller ﬁrms,
which are unable to achieve such a level of diversiﬁcation. Hence, smaller REITs
are more likely to be impacted by the idiosyncratic component of the risk.
Financial Leverage
Like industrial ﬁrms, higher levels of borrowing are likely to magnify or leverage
the earnings of REITs. This is likely to increase the bankruptcy risk. In addition,
it is also likely to exacerbate the agency problems between the managers and the
bondholders. Therefore, ﬁnancial leverage for REITs is expected to be positively
correlated with the idiosyncratic risk. Others who have studied ﬁnancial leverage
and the capital structure of REITs are Mueller and Pauley (1995) and Allen,
Madura and Springer (2000). In this study, ﬁnancial leverage is measured by
[debt/(debt  equity)].
Performance Measures
This ratio measures how efﬁciently the assets of REITs are utilized. More
productive ﬁrms can be distinguished by their ability to generate operating income
from their operations. The ﬁrst performance measure incorporates funds from
operations (FFO) or Earnings Before Interest and Taxes (EBIT)/Book Value of
Stockholders Equity and the second measure includes EBIT/Market Value of212  Chaudhry, Maheshwari and Webb
Stockholders Equity. Since, higher operating income should reduce the riskiness
of REITs, this measure is hypothesized to have an inverse (negative) relationship
with idiosyncratic risk.
Liquidity Risk
Liquidity risk may impact current or future earnings, if the REITs are unable to
meet their payment obligations. Liquidity risk may arise, if the REITs are unable
to liquidate assets (real estate, which is somewhat illiquid) without loss of value
and within a reasonable time period. Market liquidity risk arises if investors or
management are unable to sell REIT stocks. This could result from a lack of
market depth arising from the fact that fewer analysts tend to follow these
securities. However, most REITs would hold some assets that can be liquidated
easily to meet their cash needs. This risk measure would also include the ability
of a REIT to obtain funds from the capital markets. Cash and marketable
securities, divided by total assets will be employed as the measure of liquidity
risk for REITs. This measure is expected to be negatively correlated with
idiosyncratic risk.
Capital Risk
The riskier a REIT is, the higher should be its capital requirements. On the other
hand, capital is also a measure of solvency for a REIT. Hence, the greater the
equity of a REIT (as a percentage of its assets), the more capital that would be
available to cushion the losses (if any), and the less risky the capital structure
would be of such an organization. Larger and more diversiﬁed REITs should have
lower liquidity risk and would tend to carry lower proportions of equity (as a
percentage of their assets), whereas smaller REITs would tend to have larger
equity (as a percentage of assets) since they have less ability to raise funds from
the capital markets. Overall, the higher the capital risk ratio, the lower the riskiness
of the REIT.
Earnings Variability Risk
The more stable the earnings, because of the underlying real estate properties or
due to a more stable regional economic environment, the lower the impact on
idiosyncratic risk. More diversiﬁed and larger REITs are expected to generate
more reliable or stable earnings over a given time period. Nevertheless, it is
important to examine whether the earnings generated by the REITs are reliable.
This can be measured by computing the standard deviation of net income divided
by total assets. The higher the variability of earnings, the more positively
signiﬁcant this coefﬁcient would be when regressed against the idiosyncratic risk
measures.
Using these measures the following models are estimated with the two measures
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2  ( )     Size   Leverage   Performance I it 01 2 3
  Liquidity   Capital   Earnings  	. (8) 45 6t
2  ( )     Size   Leverage   Performance II it 01 2 3
  Liquidity   Capital   Earnings  	. (9) 45 6t
The following model using total risk as the dependent variable can also be
estimated:
2  (r )  
  
 Size  
 Leverage  
 Performance it 01 2 3
 
 Liquidity  
 Capital  
 Earnings  	. (10) 45 6t
In these equations, the independent variables are Size [which is computed as the
logarithm of assets (log (assets))], Leverage (which is deﬁned as the degree of
ﬁnancial leverage and is measured by debt/(debt  equity)), Performance (which
measures how efﬁciently the assets of REITs are utilized and is measured by EBIT/
book value of stock holders equity and EBIT/market value of stock holders equity),
Liquidity (which is deﬁned by how quickly assets can be converted into cash
without loss of value to meet REITs liquidity needs and is measured by cash and
marketable securities/total assets), Capital (which is the amount of capital a REIT
has to cushion its losses and is measured by equity/total assets), and ﬁnally,
Variability of Earnings (which is measured by standard deviation of net income/
total assets). Because of diversiﬁcation and the asset liability structure, some ﬁrms
are expected to have more stable earnings.
The data used in this study, for all independent variables, were obtained from
Compustat for two ﬁve-year annual time periods. Period I includes the average
cross-sectional data computed from the annual ﬁnancial information from 1994
through 1998 for 84 REITs that had uninterrupted data for all the variables. Period
II includes the average cross-sectional data computed from the annual ﬁnancial
information from 1996 through 2000 for 91 REITs that had uninterrupted data for
all the variables.8 Monthly returns for the REITs were also obtained from
Compustat for the corresponding period. These REITs either trade on the New
York Stock Exchange (NYSE) or over the counter (NASDAQ). The Standard and
Poor (S&P) 500 data were also obtained from Compustat. The time period covered
for the market index and the REIT indices is from January 1994 through December
1998 for Period I and January 1996 through December 2000 for Period II. Since
some of the REITs did not have complete accounting information, they were
removed from the sample. In the ﬁrst stage of the analysis, the measures for
idiosyncratic risk and total risk were computed from the market returns on REIT
indices. These values were also computed for the individual REITs using the
models. In the second stage of the analysis, average values for the accounting-214  Chaudhry, Maheshwari and Webb
Exhibit 1  REIT Descriptive Statistics: Average for 1994–1998 (Period I) and 1996–2000 (Period II)
Variables
Number of
Companies Mean Std. Dev. Min. Max. Range
Panel A: Period I
Size 84 5.72 1.45 2.22 8.56 6.34
Leverage 84 0.49 0.21 0.02 1.09 1.07
Performance I 84 0.28 0.19 0.05 1.53 1.58
Performance II 84 0.16 0.19 0.002 1.58 1.58
Liquidity 84 0.04 0.09 0.001 0.72 0.72
Capital 84 0.47 0.21 0.09 0.99 1.08
Earnings
variability
84 0.04 0.09 0.0001 0.73 0.73
Panel B: Period II
Size 91 6.18 1.50 2.21 9.24 7.03
Leverage 91 0.53 0.21 0.0001 1.13 1.13
Performance I 91 0.16 0.17 0.01 1.65 1.66
Performance II 91 0.43 0.40 0.02 2.64 2.66
Liquidity 91 0.04 0.11 0.001 0.92 0.92
Capital 91 0.43 0.20 0.12 1.00 1.12
Earnings
variability
91 1.22 1.04 0.07 5.81 5.74
Notes: Size  log (assets); Leverage  debt/(debt  equity); Performance I  EBIT/book value
of equity; Performance II  net income/market value of equity; Liquidity  (cash  marketable
securities)/total assets; Capital  book value of equity/total assets; Earnings Variability 
standard deviation of (ROA) or net income/total assets.
based measures over the ﬁve-year interval for the two time periods were
constructed. The measures of idiosyncratic and total risk were used as the
dependent variables and the accounting-based measures as the independent
variables in the cross-sectional regression models shown in Equations (8–10).
 Results
As indicated, ﬁrst a measure of idiosyncratic risk derived from the residuals of
the single factor and the two-factor regression models deﬁned above were
computed. In order to compute the determinants of idiosyncratic risk, the values
of the different independent variables were calculated (see Exhibit 1). The meanREITs and Idiosyncratic Risk  215
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value of size changed from 5.72 in Period I to 6.18 in Period II. This can also be
seen from the absolute values given in Exhibit 2, which shows that the mean value
of size or the total assets grew from $782.31 million in Period I to $1,232 million
in Period II. Furthermore, the size of the largest REIT grew from $6.33 billion in
Period I to $10.999 billion in Period II. Similarly, the market value of REITs
showed a considerable increase in the two periods, from an average of $460.14
million in Period I to $614.73 million in Period II. The market value of the largest
REIT in the sample grew from $2.745 billion to $4.399 billion in the two periods.
However, when compared to the size of industrial ﬁrms, the size of REITs and
the corresponding market value is generally small. In addition, most REITs have
minimal differences in terms of their size. The minimum and maximum values
also conﬁrm that most REITs do not differ substantially in terms of size. The
leverage ratio, with a mean value of 0.49 for Period I and 0.53 for Period II did
not change much in proportionate terms for the two periods. The components of
leverage, namely, average values of debt and the equity stood at $413.46 million
and $299.99 million respectively, for Period I and $642.59 million and $472.33
million respectively, for period II. As the size, in terms of market capitalization
and total assets of the REITs, shows growth from Period I to Period II, there is a
corresponding increase in the capital required by these companies. Still, REITs
tend to have lower ﬁnancial leverage than industrial ﬁrms.
The two performance measures, as represented by the basic earning power of
REITs, have mean values of 0.28 and 0.16, respectively, for Period I and 0.16 and
0.43, respectively, for Period II. The underlying average value of the performance
measure, namely EBIT, has gone up signiﬁcantly from $50.10 million to $83.01
million (a percentage increase of about 66%), displaying signiﬁcant improvement
in basic earning power from Period I to Period II. It can be surmised that the
market value of equity or the stock price would display a corresponding increase.
From Exhibit 2, it is evident that even the average of the market value of equity
increased from $460.14 million in Period I to $614.73 million in Period II, an
increase of about 34%. Thus, higher basic earning power is amply rewarded in
the equity market. The liquidity ratio on the other hand displays high variability,
with values ranging from 0.001 (illiquid companies) to 0.72 (liquid companies)
for Period I and 0.001 (illiquid companies) to 0.92 (liquid companies) for Period
II. Nevertheless, ﬁrms display a much higher liquidity ratio in Period II when
compared to Period I. Both the capital ratio and earnings variability show wide
ﬂuctuations.
The expected signs for the variables to be tested in the second stage regression
model are given in Exhibit 3. The residual values from the two-factor models are
employed as the dependent variable. The determinants of the idiosyncratic risk
measures—Size, Leverage, Performance I or Performance II, Liquidity, Capital
and Earnings Variability—are employed as the independent variables. First, the
residuals derived from the two-factor model with the S&P500 as the dependent
variable are used in the ﬁrst stage regression model. In the second stage regression,






























Exhibit 2  Descriptive Statistics of Dollar Value of REITs’ Assets and Liabilities and Income Statements
Variables
Number of
Companies Mean Std. Dev. Min. Max. Range
Panel A: Period I
Total assets 84 782.31 1109.55 9.18 6333.85 6324.67
Cash and equivalents 84 17.80 53.05 0.03 460.2 460.17
Total debt 84 413.46 687.10 0.0001 4130.44 4130.44
Total liabilities 84 482.31 823.65 0.02 5021.61 5021.59
Equity book-value 84 299.99 375.68 24.60 2394.74 2419.34
Net income/Loss 84 22.12 27.55 16.80 127.71 144.51
Sales (net) 84 113.74 196.86 0.67 1486.80 1486.13
EBIT 84 50.10 64.91 9.03 396.41 387.38
Equity market value 84 460.14 569.57 5.99 2745.36 2739.37
Panel B: Period II
Total assets 91 1232.08 1788.70 9.19 10999.35 10990.16
Cash and equivalents 91 23.51 62.92 0.04 544.0 543.06
Total debt 91 642.59 1036.67 4.99 6846.18 6841.19
Total liabilities 91 761.51 1251.29 0.43 8481.54 8481.11
Equity book-value 91 472.33 690.78 3.11 4320.75 4317.64
Net income/Loss 91 38.01 52.45 28.66 293.50 322.16
Sales (net) 91 178.22 273.97 0.74 1657.60 1656.86
EBIT 91 83.01 113.88 0.09 396.41 396.32
Equity market value 91 614.73 844.34 3.13 4399.08 4395.95
Notes: 1994–1998 (Period I) and 1996–2000 (Period II); amounts in $millions.REITs and Idiosyncratic Risk  217
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Exhibit 3  Hypothesized Relationship between Idiosyncratic









the determinants of the idiosyncratic risk are used as the independent variables
(see Exhibits 4 and 5). In Exhibit 4, Performance I is used as one of the variables
and in Exhibit 5, Performance II replaces Performance I. In Exhibit 4, the F-
values of 20.37 and 16.67 for the two periods respectively, are highly signiﬁcant,
indicating that, cumulatively, these variables signiﬁcantly impact the idiosyncratic
risk. Also, the adjusted R2, which indicates the proportion of variation in the
dependent variable, is explained by the independent variables and has a value of
0.58 (58%) and 0.51 (51%), respectively for the periods under consideration. As
expected, Size has the correct sign (negative), but is signiﬁcant only for Period I.
This may be because most REITs behave like small stocks and, consequently, do
not enjoy adequate market power to achieve signiﬁcant risk reduction. In Exhibit
5, where Performance II replaces Performance I, Size becomes insigniﬁcant for
both periods, but maintains a negative or inverse relationship. As REITs grow in
size, compared against industrial ﬁrms, they may enjoy greater market power and
expertise to develop risk reduction strategies.
The Leverage ratio has a wrong (negative) sign in Exhibit 4, but has the correct
(positive) sign in Exhibit 5. It is, however, signiﬁcant only for Period II. It is
possible that investors and analysts are increasingly giving higher importance to
REITs in this period. As a result, the market capitalization and the debt levels of
these companies show a rising trend. Hence, leverage is increasingly becoming
an important determinant of idiosyncratic risk. The basic earning power, as
represented by Performance I and II, is highly signiﬁcant for both periods.
However, the sign is opposite of what was hypothesized. One explanation for the
wrong (positive) relationship with idiosyncratic risk could be because of greater
earnings variability. This can also be seen from the Earnings Variability ratio,
which is also highly signiﬁcant for both periods. The Liquidity ratio is insigniﬁcant
and positive for Period I in Exhibit 4, and is signiﬁcant and positive in Exhibit 5.218  Chaudhry, Maheshwari and Webb
Exhibit 4  REITs Idiosyncratic Risks—Two-Factor Regression Model with S&P 500 Index and Mortgage
Rates Using Performance I
Variables
Coefﬁcients











Earnings variability 0.191*** 0.235***
(5.73) (5.64)
F-Value 20.37*** 16.67***
Adj. R2 0.58 0.51
Notes: the dependent variable is idiosyncratic risk. t-values are given in parentheses.
* Signiﬁcant at the 10% level.
** Signiﬁcant at the 5% level.
*** Signiﬁcant at the 1% level.
For Period II, it is also signiﬁcant and positive in Exhibit 4, but is signiﬁcant (at
the 10% level) and negative in Exhibit 5. This implies that REITs do not
adequately reduce idiosyncratic risk through liquidity.
The Capital ratio displays the correct sign (negative), but is signiﬁcant only for
Period II. As expected, the use of capital displays an increasing trend. This is
reﬂected in the signiﬁcantly negative Capital ratio. Hence, a higher level of capital
is expected to reduce the idiosyncratic risk of REITs. From the regression it can
be surmised that REITs riskiness does not display much variation in terms of
Leverage and Capital for Period I, but Size, Performance, Liquidity and Earnings
Variability signiﬁcantly impact idiosyncratic risk. For Period II however, only Size
is an insigniﬁcant determinant of REITs riskiness, but all other variables, namely,
Leverage, Performance (both measures), Liquidity, Capital and Earnings
Variability signiﬁcantly impact the idiosyncratic risk of REITs. Hence, in the
current period (from 1996 to 2000), the results clearly show that leverage,
performance, liquidity, capital and earnings variability are the variables that
undiversiﬁed REIT investors (option holders and arbitrageurs) should examine
carefully when dealing with REIT stocks.REITs and Idiosyncratic Risk  219
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Exhibit 5  REITs Idiosyncratic Risks—Two-Factor Regression Model with S&P 500 Index and Mortgage
Rates Using Performance II
Variables
Coefﬁcients











Earnings variability 0.038*** 0.007**
(1.33) (2.13)
F-Value 13.84*** 7.63***
Adj. R2 0.48 0.31
Notes: the dependent variable is idiosyncratic risk. t-values are given in parentheses.
* Signiﬁcant at the 10% level.
** Signiﬁcant at the 5% level.
*** Signiﬁcant at the 1% level.
 Conclusion
This study examined various determinants of idiosyncratic risk from the
perspective of undiversiﬁed REIT investors, managers holding options/other
option holders and arbitrageurs. REITs enjoy a unique organizational structure
with a different tax status when compared to industrial ﬁrms. For instance,
potential agency problems are more severe in REITs because of the high dividend
payout. There are also corporate control differences (when compared to industrial
ﬁrms) and because of their small size, REITs often do not have the same level of
institutional monitoring and pricing compared to other ﬁrms.
This study suggests that although aggregate volatility may be important for
understanding the risk and return relationships for a portfolio of stocks, because
of the special and unique characteristics of REITs, idiosyncratic risks are equally
relevant. Therefore, a two-stage regression model was estimated in order to isolate
the determinants of idiosyncratic risk. The results indicate that the different
determinants become signiﬁcant in a dynamic setting when various time periods220  Chaudhry, Maheshwari and Webb
are examined. This may be because REITs are evolving organizations and their
role is constantly changing in the market place. From this study, the determinants
that are signiﬁcant for 1994 through 1998 (Period I) are size, performance,
liquidity and earnings variability, whereas leverage and capital are insigniﬁcant.
On the other hand, for 1996 through 2000 (Period II), leverage, performance (both
measures), liquidity, capital and earnings variability are signiﬁcant determinants
of idiosyncratic risk, whereas size does not signiﬁcantly impact the idiosyncratic
risk. Therefore, for Period II, the isolation of leverage, performance (both
measures), liquidity, capital and earnings variability would provide increased
guidance for portfolio managers and institutional investors when mixing REITs
with other securities for risk minimization.
 Endnotes
1 For instance, Ambrose and Linneman (2001) report that between 1991 and 1996, the
market capitalization of externally advised REITs grew from $6 billion to over $20
billion, whereas for internally advised REITs, the market capitalization grew from $4
billion to over $102 billion. Below, Kiely and McIntosh (1996) stated that in 1993 alone,
over $11 billion was raised through initial public offerings of equity REITs, which was
three times more than the amount raised in the previous ﬁve years combined.
2 As pointed out by Glascock, Lu and So (2000), REITs behaved more like stocks than
bonds as a consequence of structural shifts that occurred in the real estate market of the
1990s. This was also supported by Burns and Epley (1982), who concluded that the
diversiﬁcation beneﬁts of equity REITs are time dependent.
3 For example, Young (2000) ﬁnds greater integration of REITs, when categorized by
property types, in the recent period.
4 Han and Liang (1995), who summarized the literature on REIT performance, report that
in the 1970s and 1980s, the performance of REITs was superior (inferior) to that of the
S&P 500 depending on the time period examined. For example, Sagalyn (1990) found
that equity REITs outperformed the S&P 500 in the 1973–87 time period, whereas
Titman and Warga (1986) note that in the 1973–82 sub-period, REIT performance was
similar to that of CRSP equally and value weighted portfolios.
5 Grenadier (1995) presented a model that seeks to explain the causes of these booms and
busts in the real estate markets. These causes make some property types more susceptible
to booms and busts than others. Cumulatively, these factors are: demand uncertainty,
adjustment costs, construction lags, sustained overbuilding, high vacancy rates, large
shifts in renters demand and reluctance by the owners to make an adjustment to their
occupancy levels.
6 Chan, Leung and Wang (1998) contend that for REIT stocks there is greater participation
by institutional investors.
7 A two-factor model was employed by Chen and Tzang (1988) and Allen, Madura and
Springer (2000), where it was noted that REITs are exposed to both stock market risk
and interest rate risk. Whereas, Liang, McIntosh and Webb (1995) ﬁnd that interest rate
betas tend to be insigniﬁcant for equity REITs. Mueller and Pauley (1995) also note that
equity REITs are less sensitive to interest rate movements.
8 This does create a survivorship bias, which is a limitation of this study.REITs and Idiosyncratic Risk  221
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